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Abstract
Acute cholecystitis (AC) is one of challenging clinical conditions in biliary  
disorders as it can carry high morbidity and mortality. Gallstone disease is still the 
main cause of AC in clinical practice. Transabdominal ultrasound, abdominal CT 
scan and abdominal MRI are the standard diagnostic tools in AC, however, some 
obstacles can be found which are associated to the patient’s factor, anatomy or 
anomaly of biliary system, the disease severity, and the operator. Cholecystectomy 
is still the primary choice management in AC condition, however, several issues 
need to be encountered, such as critically ill condition, sepsis, and patient’s comor-
bidity. Percutaneous approach has become an alternative as it is considered as a 
simple procedure to be performed in clinical practice. Catheter dislodgement, the 
risk of bile leakage, and uncooperative patients have raised major concerns for 
this procedure. Another method, such as endoscopic approach has been studied 
as well and it seemed to have more advantage when compared to the percutaneous 
approach. Recently, endoscopic ultrasound (EUS) has been used as a combined 
diagnostic as well as therapeutic tools in managing biliary disorders. Recent 
evidences about the role of EUS approach for gallbladder drainage (EUS GBD) in 
patients who unsuitable for surgery have emerged in the past one decade. However, 
comprehensive evaluation before which approach is the best option is needed as 
expertise, cost, and patient’s outcome prediction are the most important factors to 
be considered in the real clinical practice.
Keywords: acute cholecystitis, gallstone disease, surgical cholecystectomy, 
endoscopic ultrasound, gallbladder drainage
1. Introduction
Acute cholecystitis (AC) is one of challenging clinical condition due to acute 
inflammation of the gall bladder, where it can lead to severe and life-threatening 
condition. Gallstone disease is still the primary cause for AC, where it is estimated 
around 10–15% prevalence. Cholecystectomy is considered as the main choice of 
management in AC. However, there are many factors which involved in the manage-
ment decision in clinical practice, such as early and late diagnosis of AC condition, 
whether it is mild, moderate, or severe, stone’s location associated with the severity 
of inflammation and pain, bile duct inflammation (cholangitis), acute biliary pan-
creatitis, patient’s comorbidity, and sepsis condition [1, 2]. Early diagnosis of acute 
cholecystitis is very important; however, it is not always possible as sometimes there 
is an incorrect time recognition by the patient or the family, the doctor’s experience 
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with the patient’s symptoms, the quality of simple diagnostic tool (trans-abdominal 
ultrasound), and the ultrasound image’s expertise [3, 4].
2. Acute cholecystitis diagnosis and the role of endoscopic ultrasound
Three modalities have been used in common clinical practice in diagnosing AC, 
which are transabdominal ultrasound (US), abdominal computed tomography 
(CT) scan, and abdominal magnetic resonance imaging (MRI) with cholangio-
pancreatography (MRCP) [5]. Transabdominal US is considered as the easiest 
and fastest diagnostic tool to be performed bedside with very high sensitivity for 
gallbladder (GB) stone (cholelithiasis) detection, where gallstones can be identified 
more than 90% in AC. With this examination, it is very easy also to diagnose AC, 
confirmed by the abdominal-ultrasound pressure pain and thickening (“double 
layer”) of the GB wall. However, this procedure has several limitations, such as 
obese patients, tiny stones detection, cystic duct evaluation, and it is still an opera-
tor dependent. In some specific conditions, such as liver cirrhosis patients, renal 
or heart failure patients, thickening of the GB wall can also be mistaken with AC 
condition [6, 7]. Abdominal CT scan has been shown to have higher sensitivity and 
specificity in detecting AC. This procedure also can be performed within a short 
time [8]. However, there are some issues related to this examination, such as radia-
tion exposure, contrast-agent, and unidentified gallstone. A retrospective abdomi-
nal CT scan study by Bennet et al. (2001) showed that even though there were 
91.7% sensitivity, 99.1% specificity, and 94.3% accuracy in diagnosis AC, however, 
it showed only 29.3% sensitivity, 96.0% specificity, and 64.1% diagnostic accuracy 
in EC [9]. In diagnosing acute gangrenous cholecystitis, abdominal CT and trans-
abdominal US have low sensitivity. Another imaging, abdominal MRI is considered 
as a high-level imaging with high sensitivity for biliary system disorders. In AC, not 
only the increased of signal intensity and thickening of the GB wall signs need to be 
identified, but also other important factors, such as another possible cause associ-
ated with the thickened GB wall, impacted stone at the GB neck or cystic duct, and 
the GB abnormalities. These parameters’ assessment is important assessment before 
surgery [10, 11]. A prospective study by Hakansson et al. (2000) on diagnostic 
value comparison between MRI and transabdominal US in patients with suspected 
of AC revealed that higher sensitivity was found in MRI for diagnosing AC. The 
MRI sensitivity and specificity were 88% and 89%, whereas it was only 65% and 
89% for transabdominal US examination. In MRI based examination, it is easier 
to detect possible of impacted stone at the cystic duct [12]. Another retrospective 
study by Fayad et al. (2003) showed that functional method of MRCP increased the 
diagnostic yield of AC when combined with conventional MRCP method, where 
the positive predictive value was 100% [13]. In addition, a recent study by Orf et 
al. (2020) revealed that MRCP could differentiate AC patients with normal CBD 
caliber, dilated CBD, the cause, and associated anomalies [14]. However, several 
conditions, such as uncooperative patients, elderly patients, and claustrophobia 
patients are becoming the major concern.
Endoscopic ultrasound (EUS) is considered to have more advantage in diag-
nostic view as the probe can be attached to the gastric or duodenal wall providing 
the closer biliary system images (Figure 1) [15]. Etienne et al. reported an emphy-
sematous gallbladder which was successfully diagnosed through EUS procedure, 
where previous MRCP and contrast CT scan failed to get the diagnosis of AC [16]. 
It is already known that emphysematous cholecystitis (EC) is AC variant, where it 
is referring to acute gangrenous cholecystitis which can results in a fatal patient’s 
outcome. The major drawback is that in most of moderate to severe AC cases with 
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abdominal pain, the commonest diagnostic imaging to be performed is abdominal 
CT scan [17]. Whereas through MRI examination could have a comprehensive 
evaluation, including anomaly in biliary system anatomy and the obstructive and 
non-obstructive common bile duct stones, especially in patients who have experi-
enced acute biliary pancreatitis, however, the cost and long procedure-time issue 
is still not placing abdominal MRI as the primary modality of choice in acute and 
severe conditions [18]. EUS has been well-known as an important diagnostic tool for 
GB abnormalities, stone detection, and especially to confirm the diagnosis of GB 
carcinoma. A technical review of EUS in GB assessment by Tanaka et al. (2021), it 
showed how using EUS can get better visualization for complete assessment of gall-
bladder until the cystic duct by ultrasound probe placement at the gastric anthral 
area and duodenal bulb [19]. Even though there is no specific paper on how to apply 
EUS in AC diagnosis, however, the close range of ultrasound probe, the possibility 
to have complete biliary system evaluation, and the pancreato-biliary connection 
would give a big advantage in the treatment decision as well as one-stop as well as 
one-step procedure (diagnostic-therapeutic) in most acute cholecystitis cases with 
regards to the possibility of surgical approach.
3. The role of interventional EUS in acute cholecystitis
Medical treatment, such as analgesic as well as antibacterial agents, as well as 
elective or emergency cholecystectomy are still the main recommendation in daily 
clinical practice with regards to the severity of AC condition. Laparoscopy recently 
has become the cornerstone in abdominal surgery because of shorter hospital 
stay, faster wound healing and less pain at surgical incision site. In the severe case, 
especially two major factors are identified, such as older age (elderly patients) and 
comorbidity (cardio-pulmonary problems, uncontrolled diabetes mellitus, advance 
liver and kidney diseases, and critically ill condition), surgical approach might 
not be performed in the real clinical practice. On the other hand, percutaneous 
approach (percutaneous transhepatic gallbladder drainage/PTGBD) has become an 
alternative in such of situations. It is a very easy procedure and can be performed 
Figure 1. 
EUS image showed acute cholecystitis condition. Endoscopy unit Medistra Hospital, Jakarta.
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bedside, however, uncooperative patients, altered mental status, risk of infection 
and catheter dislodgement have raised major concerns [20]. Another method can 
be performed by ERCP technique by placing nasobiliary tube (NBT) or double 
pigtail plastic stent into the GB through cystic duct cannulation. Major limitations 
are normal common bile duct (CBD) cannulation and guide wire insertion to the 
cystic duct which sometimes is not easy to be performed, especially when there is an 
obstructed cystic duct [21].
EUS has been used widely for managing biliary disorders, such as EUS-guided 
biliary drainage (EUS BD) for malignant bile duct obstruction as well as a guide 
for impacted bile duct stone clearance [22]. In technical review by Rana (2021), 
the echoendoscope position at duodenal area as the same position where EUS BD is 
performed, is considered as the best location as it is the nearest location to the GB 
and cystic duct area. Step by step approach is needed to get the successful result 
even though sometimes it is not always possible. Stabilizing the scope position is 
the main key for minimize the complications risk. The next step approach is like 
EUS BD procedure, puncturing the GB with 19-G FNA needle, bile fluid aspira-
tion, guide wire insertion, then followed by fistula track creation using cautery 
or non-cautery methods. The most crucial step is the stent delivery and deployed 
(Figures 2 and 3) [23]. A randomized controlled trial between EUS GBD and 
PTGBD by Jang et al. (2012) showed that both methods have similar technical 
success rate (97% vs. 97%), and there was not statistically significant in term of 
complications (p = .492) [24]. A systematic review and meta-analysis by Khan  
et al. (2016) on efficacy and safety of EUS GBD in AC, showing the technical and 
clinical success rate for transpapillary route was 83% and 93%, whereas transmu-
ral route (EUS GBD) technical and clinical success rate were 93% and 97%. The 
Figure 2. 
Fluoroscopy image showed the lumen apposing metallic stent deployment inside the gallbladder. Endoscopy unit 
Medistra Hospital, Jakarta.
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comparison difference was 10% (p < .001) and 4% (p = .01). In Endoscopic versus 
percutaneous methods, recurrent cholecystitis was found more in percutaneous 
approach than in endoscopic approach [25]. Another study by Tyberg et al. (2016) 
also shown similar technical success rate between EUS GBD and PTGBD methods 
[26]. An international multicenter study on EUS GBD in patients who were at 
high risk for cholecystectomy, showed that the technical and clinical success rate 
were 95.3%and 90.8%. However, the unplanned events related to the procedure 
was found higher in non-AC cases than in AC cases with regards to the operator’s 
procedure experience volume [27]. Another retrospective study showed that EUS 
GBD and percutaneous approach were similarly effective in achieving gallbladder 
drainage [28]. Recently, there has been a propensity score analysis retrospective 
study by Teoh et al. (2020) looking at the comparison between EUS GBD and 
laparoscopic cholecystectomy (LC) for AC, where the result showed the technical 
success rate was 100% vs. 100%, whereas clinical success rate was 93.3% vs. 100%. 
After the propensity score matching was done on several factors which might be 
different from the inclusions’ criteria, and there was evidence that two patients 
died in the EUS GBD group due to aspiration pneumonia and uncontrolled sepsis, 
however, these events not related to the procedures itself and not statistically 
significant when compared to the LC group. This study suggested that EUS GBD 
can be the first approach for patients who are not willing to undergo the surgical 
approach as well as an alternative in patients who are not fit for surgery. There is 
no significant difference in the patients’ outcome based on 30-day adverse events, 
recurrent biliary infections, or the need for reintervention [29]. However, there 
are some major issues which still need to be counted in real clinical practice before 
it would be recommended in the real clinical practice guideline, such as the cost, 
operator’s experience, multi-disciplinary team approach availability, risk, and 
complications [30].
Figure 3. 
Endoscopy image of gallbladder drainage with LAMS through the duodenal site. Endoscopy unit, Medistra 
Hospital, Jakarta.
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4. Conclusions
EUS has a big role in AC condition, where it can be an alternative to patients 
who are not suitable for surgery. However, a larger study is needed to confirm the 
previous findings and the patient’s long-term outcome. Comprehensive clinical 
assessment is still the most important thing to do before deciding which is the best 
method to be performed.
© 2021 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
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7
The Role of Endoscopic Ultrasound in Acute Cholecystitis
DOI: http://dx.doi.org/10.5772/intechopen.99856
References
[1] Indar AA, Beckingham IJ. Acute 
cholecystitis. BMJ (2002) 325:639-43.
[2] Pisano M, Allievi N, Gurusamy K, 
Borzellino G, Cimbanassi S, Boerna D, 
et al. 2020 World society of emergency 
surgery updated guidelines for the 
diagnosis and treatment of acute 
calculus cholecystitis. BMC World J of 
Emergency Surg (2020) 15:61.
[3] Gomes CA, Junior CS, Di Saveiro S, 
Sartelli M, Kelly MD, Gomes CC, et al. 
Acute calculous cholecystitis: review of 
current best practices. World J 
Gastrointest Surg (2017) 9(5):118-26.
[4] Okamoto K, Suzuki K, Takada T, 
Strasberg SM, Asbun HJ, Endo I, et al. 
Tokyo guidelines 2018: flowchart for the 
management of acute cholecystitis. J 
Hepatobiliary Pancreat Sci (2018) 
25:55-72.
[5] Kiewiet JJS, Leeuwenburgh MMN, 
Bipat S, Bossuyt PMM, Stoker J, 
Boermeester MA. A systematic review 
and meta-analysis of diagnostic 
performance of imaging in acute 
cholecystitis. Radiology (2012) 
264:708-20.
[6] Hwang H, Marsh I, Doyle J. Does 
ultrasonography accurately diagnose 
acute cholecystitis? Improving 
diagnostic accuracy based on a review at 
a regional hospital. Can J Surg (2014) 
57:162-8.
[7] Pinto A, Reginelli A, Cagini L, 
Coppolino F, Ianora AAS, Bracale R,  
et al. Accuracy of ultrasonohgraphy in 
the diagnosis of acute calculous 
cholecystitis: review of the literature. 
Crit Ultrasound J (2013) 5(Suppl 1):S11.
[8] Schiappacasse G, Soffia P, Silva C, 
Villacres F. Computed tomography 
imaging of complications of acute 
cholecystitis. Indian J Radiol Imaging 
(2018) 28:195-9.
[9] Bennet GL, Rusinek H,  
Lisi V, Israel GM, Krinsky GA, 
Slywotzky CM, et al. CT findings in 
acute gangrenous cholecystitis. AJR 
(2002) 178:275-81.
[10] Watanabe Y, Nagayama M, 
Okumura A, Amoh Y, Katsube T, Suga T, 
et al. MR imaging of acute biliary 
disorders. RadioGraphics (2007) 
27:477-95.
[11] Catalano OA, Sahani DV, Kalva SP, 
Cushing MS, Hahn PF, Brown JJ, et al. 
MR imaging of the gallbladder: a 
pictorial essay. RadioGraphics (2008) 
28:135-55.
[12] Hakansson K, Leander P, Ekberg O, 
Hakansson HO. MR imaging in clinically 
suspected acute cholecystitis. Act Radiol 
(2000) 41:322-8.
[13] Fayad LM, Holland GA, Bergin D, 
Iqbal N, Parker L, Curcillo PG, et al. 
Functional magnetic resonance 
cholangiography (fMRC) of the 
gallbladder and biliary tree with 
contrast-enhanced magnetic resonance 
cholangiography. J of magnetic 
resonance imaging (2003) 18:449-60.
[14] Orf AA, Waheed KB, Alshehri AS, 
Algarni MA, Altaf B, Amjad M, et al. 
Magnetic resonance cholangio-
pancreatography in patients with acute 
cholecystitis and cholestatic liver 
pattern – what to expect? J Evolution 
Med Dent Sci (2020) 9:2436-441.
[15] Chantarojanasiri T, Hirooka Y, 
Kawashima H, Ohno E, Kongkam P, 
Goto H. The role of endoscopic 
ultrasound in the diagnosis of 
gallbladder diseases. J Med Ultrasonics 
(2017) 44:63-70.
[16] Etienne D, Sharma S, Changela K, 
Duddempudi S. A curious case of 
emphysematous gallbladder and the 
diagnostic role of endoscopic 
Gallstones - Review and Recent Progress
8
ultrasound. Am J Gastroenterol (2017) 
112:p S695.
[17] Safwan M, Penny SM. 
Emphysematous cholecystitis: a deadly 
twist to a common disease. J of Diag 
Med Sonograph (2016) 32:131-7.
[18] Murphy MC, Gibney B, Gillespie C, 
Hynes J, Bolster F. Gallstones top to toe: 
what the radiologist needs to know. 
Insight into imaging (2020) 11:13.
[19] Tanaka K, Katanuma A, Hayashi T, 
Kin T, Takahashi K. Roel of endoscopic 
ultrasound for gallbladder disease. J of 
Med Ultrasonics (2021) 48:187-98.
[20] Mou D, Tesfasilassie T, Hirji S, 
Ashley SW. Advances in the 
management of acute cholecystitis. Ann 
Gastroenterol Surg (2019) 3:247-53.
[21] Sobani ZA, Ling C, Rustagi T. 
Endoscopic transpapillary gallbladder 
drainage for acute cholecystitis. Dig Dis 
Sci (2021) 66:1425-35.
[22] Lesmana CRA, Mandasari BKD. The 
new era of endoscopic ultrasound in 
biliary disorders. Clin J Gastroenterol 
(2021) DOI: 10.1007//s12328-021- 
01419-1.
[23] Rana SS. Endoscopic ultrasound-
guided gallbladder drainage: a technical 
review. Ann of Gastroenterol 
(2021) 34:1-7.
[24] Jang JW, Lee SS, Song TJ, Hyun YS, 
Park DH, Seo DW, et al. Endoscopic 
ultrasound-guided transmural and 
percutaneous transhepatic gallbladder 
drainage are comparable for acute 
cholecystitis. Gastroenterol (2012) 
142:805-11.
[25] Khan MA, Atiq O, Kubiliun N, 
Ali B, Kamal F, Nollan R, et al. Efficacy 
and safety of endoscopic gallbladder 
drainage in acute cholecystitis: is it 
better than percutaneous gallbladder 
drainage? A systematic review and 
meta-analysis. Gastrointest Endosc 
(2016) DOI: 10.1016/j.gie.2016.06.032.
[26] Tyberg A, Saumoy M,  
Sequeiros EV, Giovannini M, Artifon E, 
Teoh A, et al. EUS-guided versus 
percutaneous gallbladder drainage isn’t 
it time to convert? J of Clin 
Gastroenterol (2016) DOI: 10.1097/
MCG.0000000000000786.
[27] Teoh AY, Miranda MP, Kunda R, 
Lee SS, Irani S, Yeaton P, et al. Outcomes 
of an international multicenter registry 
on EUS-guided gallbladder drainage in 
patients at high risk for 
cholecystectomy. Endosc Int Open 
(2019) 07:E964-E973.
[28] Teoh AYB, Serna C, Penas I, 
Chong CCN, Miranda MP, Ng EKW,  
et al. Endoscopic ultrasound-guided 
gallbladder drainage reduces adverse 
events compared with percutaneous 
cholecystostomy in patients who are 
unfit for cholecystectomy.
[29] Teoh AYB, Leung CH, Tam PTH, 
Yeung KKYA, Mok RCY, Chan DL, et al. 
EUS-guided gallbladder drainage versus 
laparoscopic cholecystectomy for acute 
cholecystitis: a propensity score analysis 
with 1-year follow up data. Gastrointest 
Endosc (2020) http://doi.org/10.1016/j.
gie.2020.
[30] Posner H, Widmer J. EUSguided 
gallbladder drainage. Transl 
Gastroenterol Hepatol (2020) 5:41.
